Applications of quantitative polymerase chain reaction protein assays during reprogramming.
The capability to reprogram human somatic cells to induced pluripotent stem cells (iPSCs) has opened a new area of biology and provides unprecedented access to patient-specific iPSCs for drug screening, disease models, and transplantation therapies. Although the process of obtaining iPSC lines is technically simple, reprogramming is a slow and inefficient process consisting of a largely uncharacterized chain of molecular events. To date, researchers have reported a wide range of reprogramming efficiencies, from <0.01% to >1%, depending on the specific reprogramming factors used, the mode of delivery of the reprogramming factors, properties of the starting cells, and culture conditions. We have applied a quantitative polymerase chain reaction methodology, TaqMan Protein Assays to directly quantify the kinetics, and cellular levels of crucial transcription factors during the reprogramming process. Further, we have used the assays to ascertain the threshold levels of reprogramming protein factors required to generate iPSC colonies, to characterize the protein expression signatures of different iPSC lines, and to rapidly identify iPS versus non-iPSC colonies based on expression of pluripotency markers. These data demonstrate that TaqMan Protein Assays can be used as tools to dissect and gain greater understanding of the mechanisms guiding reprogramming and to further characterize individual established iPSC lines.